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TITILE: Self oscillations in a natural circulatibn loop during boiling

SOURCE: Moscow. Inzhenerno-fizicheskiy institut. leniye yadernymi energeti-
cheskimi ustanovikami (Control of nuclear power PIAnts), no. l. Moscow, Atomizdat,
1966, T2-81 /7 :

TOPIC TAGS: nuclear reactor coolant, boiling vater reactor, muclear safety, simula-
tion test facility i )

ABSTRACT: The avthors present the results of an investigation of the stability of & [
circulation loop by studying the self oscillations produced in two-phase systems under| -
natural circulation, at pressures from atmospheric to ten atmospheres, and heat loads
up to 800 x 103 ¥eral/(m®hr). Principal attention was paid to the influence of the
underheéting of the water below saturation at the output in the heated section and of
‘the pressure in the loop on the self oscillations, on their amplitude, on their fre-
quency, and on the stability. The experiments were carried out in an experimental
stand designed to investigate the ydrog[n_a_x_n_ics/ of two-phase streams i channels of
various configurations. The tests consisted essentially of filling the’stand with
feed water and heating it electrically at different rates and under various pressures
to disclose the cenditions under which self oscillations in the liquid ¢irculation -
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set in. At constant heating, self oscillations set in at a temperature differentisl
(velow saturation) of } - 5C, but at 10 atm the differential rose to 23 - 25C, so thet:
the pressure exerts a stabilizing influence. No oscillations were produced at heat
fluxes in excess of 5.50 x 101° keal/(n?hr) (at 2.9 atm). Conclusive results on the
stability could be obtained only &t low pressures, but even these results di.splay the
most important factors that. influence the occurrence of self oscillations in a loop
with natural circulation, and are useful from the point of view of reactor safety. -
Orig art. has: 8 figures. " i ‘ :
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Radio ralay systems. ( 9:11)

L. Institut radiotekhniki i elektroniki Akademii nauk SS5SH.
) (Radio relay systems)
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"On the Maximum Permissible Frequency Band that can be Transmitted in Beyond tue
Horizon Tropospheric UHF propagation,” ’

report presented at the Session on Radio Wave Propagation, All-Union Scientific Session
of VNORiE, Moscow, 20-25 May 1957. '

In his paper A. V. Prosin introduced the concept of the transient characterisitc of
the Troposphere and defined this characteristic for the trensmission of a step
sinusoidal voltage for directional and non-directional antennas.

Electronic Design, 22 Jan 58
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On the Calculation of the Crovs-Noises Arising Due Yo Dis-Cowrdi-
ion Redio~-Relay Lines of Coz-

in Frequency-uodulat
ant propagation of Ultrashort Haves.

(0 raschete perekrestnykh ehumov,voznikayushchikhvsledstviye ras-
s’o@.laovannosti fidera Vv oM :a.dioreleygg.h 1iniyakh gvyazi,ispol’

zuyushchikh dal'neye rasprostraneniye - Ruasian
Radiotekhnika 1 Elektronika,1957.Vo1 2,Nr 5, PP 660-663 (U.S.S.R.)

PITLE
‘J nation of Feeder
’ munication with Dist

PERIODICAL
ABSTRACT The works pnbliahed on this problenm offer no possibility of classi-
the passage of the whole radio-relay
1inearity with

fying the non-linearity of

1ine by means ment of the fading of non-
harmonics.ﬂere aused by the discrepancy of
the feeder are 1nvestigated.The author assumes that the feeder is
in all its 1ength,that the reflection of energy takes
nds of the feeeder in consequence of the dis-
he rellection coefficients are small,
than once from each end of
hows that if the condi-

the feeder line can be neg
4 is fulfilled the problen of determining the

tion 8
Afm < -—-2-' cross-noises,developing in consequence of
the discrepancy of the feedeT in frequency-
modulation radio-relay 1ines of communicatior ijs reduced to the
finding of the transition noises on the occasion of the passage of

a multi-channel—frequency7mo h a four-point

crepanc
and that the osC

dulation gignal throug
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on the Calculation of the Crosa-Noises Arising Due to 109-5-19/&
Pis-Coordination of Feeder in Frequency-Modulation Radio-Relay
Lines of Comnunication with Distant Propagation of Ultreshort Waves.

switch with non-linear frequency-phase characteristics,i.e. the
problem investigated by §.V.Borodich in "Elektrosvyaz'",1956,
1,10-21; £ is tho distance between the maxima of phase-distortion
characteristic A f, is the maxinum frequency deviation.

(2 illustrations and 4 Slavie references)

ASSOCIATION Kot Given.
PRESENTED BY

SUBMITTED 3.%3,1957

AVAILABLE Library of Congress.
Card 2/2
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DISTRIBUTION CURVES

"Distribution of the Envelope of the Amplitudes at the Output of a
Selective System Under Accidental Fregquency Deviatioms", by A.V. Prosin,
Elektrosvyaz', No 1, January 1958, pp 9-1k.

: A method is given for determining the distribution curves for the en-
velope of the amplitudes at the output of selective systems owing to ac-
cidental swings of the voltage frequency. The distribution curves are
obtained for the output of resonant systems consisting of n identical
networks and n pairs of coupled networks, under the condition that the
modulating voltage has a normml distributicm and that the sowmealled
quasi-stationary solution is used for the output oscillations. Simple
formulas are obtained for the distribution function of a quantity that
1s the reciprocal of the voltage amplitude, and on the basis of these
formulas it is possible to calculate the probability that the envelope
will exceed a previously- specified value. The probabilities are plot-
ted for various values of both the parameters of the selective systems
and of the parameters of the messages, so as to make possible an esti-
mate of the requirements that must be satisfied by the amplitude 1imi-

ters.
Card 1/1
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mppanslation from: Referativiyy zhurnal, Elektrotekhnika, 1960, No. 9, P. 103,
# 6.8333
AUTHOR: Prosin, A, V.
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TITLE: Cross-Talk Nolses Arising in Radio Communication Links With

F?equenﬂodulation Owing to Mulld -Beam Propagation of Radlo
Wavesior Mismatching and Discontinuity of Antenna Feeders

A. S. Popova, 1958, No. 2, PP. 168-200

- PERIODICALQ Sb, tr. Nauchno-tekhn. o-vo radiotekin. 1 elektrosvyazl im. /

TEXT: The aim of the present work 1s to investigate distortions of
maltichannel signals caused both by energy reflections from the feeder ends
owing to mismatching of the loads and by energy reflection from many points
along the mismatched feeder, Based on tne correlation analysis, calculation
formulae have been obtained to {se-measuring capaclty of cross~
talk noises arising in some telephone channels of radio communicatlion 1inks
with frequency condensation and frequency modulation owing to0 energy reflections
from the feeder end or from {ts internal discontinuities. The expressions
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Cross-Talk Nolses Arising in Radio Communication Links With Frequency
Modulation Qwing to Multi-Beam Propagation of Radio Waves or Mismatching and
Discontinuity of Antenna Feeders

obtained can also be used for the calculation of cross-talk noises originating
owing to multi-beam dispersion of radio waves. In the latter case the formulae
arz ocorrsct for two-~beam propagation, 1f different amplitude ratios ¢f the
direet and reflscted waves are concerned; and for multi-bean propagation 1if
the Intensity of the reflected beams is small in comparison with the irtensity
of the main beam, Based on the investigations carried out, the author gives
practical recommendations for the reduction of cross-talk noises,

From the author's résumt

Translator's note: This is the full translation of the original Russian
abstract,
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TITLE: The

Turbulent'Troposphere on
Ultrashort Waves

PERIODICAL:
elektronika,

ABSTRACT: The author presents a

class of correlation

nonuniformities of air, wh

igotropic and the jgotropi
function has

phere. This correlation

appearance

where B (§) - correlation
constant; i
electric constant of air;
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The Influenceé of Statistical Characteristics of the purbulent
Troposhpere on the Scattered Propagation of yltrashort Waves

function); r - Gamnd punctions § - gistance petween
two points in & turbulent flow, in which fluctuations
of the dielectric constan? are considered. Tthe author
analyzes the gependence of the effective cTr08Ss gecti-
on of gcattering (coefficient of scattering on the
gorm of correlation function and energy gpectrult of
turbulent nonuniformities of the tropospnere: on the
extent of nonuniformities and on 2 number of other
parameters. The resul®s of different geattering theo-
ries are compared on the pasis of the aforementioned
correlation function. The authol mentions 7 . Karman
[Ref L/ the law of "tWe ghirds" obtained B A.N. Kol-
v.X. Troits-

mogoraV [ﬁef 2/ and A, ObukhoV [Ref 2/
¥ra 11'nikoV Ref and others.
i £ the above for-
all cor-
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The Calculation of Cross pistortion in Multi-Beam Radio Wave Pro-
pagation

used %o determine cross noise caused by reflection
-within feeders. Existing papers dealing with this gub-
ject are reviewed briefly; por example that of V.A.
SmirnoVv [Ref 2/. 8.V. Borodich's formula /Ref 4/ is
used for jetermining the psophometric power of cross
noises 1in telephone channels. The following conclusions
are presented: 1. AntennaS naving 2 high directlvity
should be used in frequency—modulated radio relay com-
munication 1lines using the tropospheric 1ong-distance
propagation of ultrashor® waves. In this way, the de-

exis?t simultaneously in the region of the effective
gcattering volume, whose presence ig most dangerous
from the viewpoint of cross noise. 2. In conventional
radio relsy 1ines neighvboring gtations operate within
the 1imits of direct visibility. To reduce the cross
the communication system should be designeg
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The Calculation of Cross pistortion in Multi-Beam Radio Wave
propagation

in such & manner that the jntensity of each reflected

beam is 1oW compared to the intensity of the basic

beam. 3} The relative importance of energy reflecti-

ons by the transmission line terminals and by inter-
nal nonuniformities depends chiefly on the number of
sections (pumber of internal nonuniformities) which
compose the 1ine. As & rule, in practice, the coeffi-
cients of reflection from the feeder ends are greater
than the coefficients of reflection from internal non-
uniformities. For short® 1ines only cross noise should
pe taken into account produced by reflections of ener-
gy fronm the feeder terminals. For longer feeders, how-
over, it is necessary to consider yarious otheTr cau-
ses having an influence on the cross noise valueé.
These causes are reflections within the feeder, Te-
flections from the feeder terminals and jnternal line
discontinuities, and the interaction of reflected

Card 3/52\ beams with aifferent delay times. The power of cross
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The Calculation of Cross pistortion in Multi-Beam Radio Wave

propagation
ctors is commensurable with

d oy terminal reflections
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references, of which are Russian,

1 English.
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ng and Electronics of the

stitute of Radio Engineeri
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AUTHOR: Prosin, AV
TITLE: | Some problems in the theory of radio relay commnication 1lines
. which utilize distant tropospheric propagation of ultrashort
waves

PERTODICAL: Referativnyy zhurnal. Fizika, no 4, 1961, 421, abstract YZnblb
("sb, tr. Nauchno-tekhn, o-vo radictekmm. 1 elektrosvyazl tm. A.3.

popova", 1959, no 4, 29 - 97) j

TEXT: . Several theories of seattering of ultrashort waves by turbulent
{nhomogeneities of the troposphere are adopted as.a basis~fog_considering a wide
class. of characteristics of distant tropospheric propagation of ultrashort waves
{n the cases of directional and non-directional antennas. Simple formulae areé
derived for determining the power of scattering. losses in antenna gain are
determined. Transition characteristics of the troposphere are found, A possitle
frequency band is determined which.can be used for distant propagation of ultra-
short waves, An expression {p derived for the transmission cosfficient of &

Q

card 1/2

-

APPROVED F :
OR RELEASE: 09/19/2001 CIA-RDP86-00513R001343310006-0"



"APPROVED FO RELEASE: 09/19/2001 CIA-RDP86-00513R001343310006-0

~ 20986 ](

Some problems in the theory of radio relay .... 8/058/61,/000 /004 /041 /042
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quadripole which is equivalent to the troposphere, A formula is given for cal-
culating cross noises in multichannel communication systems with frequency modu-
iation, Expressions are presented for calculating the spread angles of scatiered
energy, extreme allowable antenna dimensions and correlatlior distances., Thecretl-
cal and experimental data are compared,

[Abstracter's note: Complete translation. ]
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pistortions in Scatter Propagation of
(ob iskazheniyakh peredachi pri
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PERIODICAL:
ABSTRACT:

Elektrosvyaz',

1959, Nr 5. PP 3242 (USSR)

Transmission distertions in vhf tropospheric propagation

are investigated using several theories of scatter of

ultra-short waves
troposphere,

that due to scattering the electromagnetic
receiver consists of a multitude of waves,

by turbulent irregularities in the
The basic reason for such distortions is

field at the
the

propagation times of which differ due to differences in

the lengths of the

the separate rays

(The symbols used in this article
Ref 1.)
of the leading and trailing edges occurs
A similar picture occurs with transmission

author's previous work,
- some "erosion"
(Ref 2 and 3).

of a step of harmonic emf.,
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propagation paths.
geometrical considerations (Ref 1), the
is determined by Eq

From simple

delay time of
(1) and (2).

are as defined in the
with pulse transmission

Thus the troposphere acts on
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Transmission pistortions in Scatter Propagation of Ultra-Short Waves

the signal like a four-terminal, band-pass filter which

" has the same frequency pass-band and the same transitory
(transient) characteristics as the troposphere. From the
theories of Villars, Weisskopf and Norton, an expression
(Eq 4) is deduced for the transitory characteristic of
the troposphere (E1/Ep) when non-directional antennae
are used, Eg is the maximum amplitude of the tropospheric
wave for the steady~-state scatter regime. Similarly,
from the theory of steras and Booker and Gordon (Ref 7).,
the transitory characteristic of the troposphere is
determined by Eaq (5). Functions (&) and (5) are shown
in Fig 1 (curves 1 and 2). For comparison the
transitory characteristic from Ref 8 is drawn in the
same figure (curve 3). The shapes of curves 1, 2 and 7
do not differ significantly. On the basis of the
theories of villars-Weisskopf and of Machmore, the
transitory characteristics of the troposphere are derived
for the following cases?
1. Rectangular directional characteristics and the

card 2/5 antennae axes forming an angle 0.5 ao with the
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hori sontal (Eq 8 and Fig 2).

2. Rectangular directional characteristics and the

antennae axes horizontal (Eq 9 and Fig 3).

3, Actual directional characteristic and the antennae

axes forming an angle 0.5 ao with the horizontal

(Eq 12 and Fig 4).

4, Actual directional characteristic and the antennae

axes horizontal (Eq 14 and Fig 5-7).

From analysis of the expressions and the graphs, the

following conclusions are made:

1., The transitory (transient) characteristics of the

troposphere constructed on the basis of the different

theories of scatter approximate each other; especially

in the region of small values of the paramuter 2o

i.,e. for highly directional antennae. Yo

Curves constructed on the basis of Troltskiy’s theory

give a somewhat different fall in the characteristic.

2. To reduce the duration of the transitory processes

it is desirable to increase the directivity of the
card 3/5 transmitter and the receiver antennae in the vertical
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Transmission Distortions in Scatter Propagation of Ultra~Short Waves

plane. To reduce distortions and to increase the power,
antennae with high directivity in the vertical plane
and low directivity in the horizontal plane should be
used, The fundamental reason for analysis of the
transitory processes is to determine the "establishing"
time ty and the delay time t, by which is meant the time
between the step voltage at the input and the instant
that the output voltage reaches the half-voltage point.
The values of t, and to are obtained from the transitory
characteristics for the cases given earlier. From these
values the pass-band of the equivalent four-~terminal
filter and its transfer coefficient are determined.
Finally, on the basis of expression for the psophometric
noise power due to non-linearity in the phase
characteristic of a four-terminal network in a telephoue
channel as developed in Ref (17), an equation is
obtained (Eq 34) for the cross-talk power arising in

. Card 4/5 long~distance, tropospheric, vhf, frequency-modulated
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transmission. A numerical example is given. There are
9 figures and 18 references, 15 of which are Soviet (some
being translations of American works) and 3 English,

SUBMITTED: 2nd September 1957
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AUTHOR: Prosin, A. V.
TITLE: Dependencse of the Dispersion Power on the Statistical Charac-
. teristics of the Turbulent mroposphere
PERIODICAL: Elektrosvyaz's 1960, No. 12, ppe 3-10
TEXT§ Several theofies exist to-day explaining the scattering of ra-

dio-waves by turbulent non-homogeneities of the troposphere in particular
cases. In the present article, the author develops 2 generalized method
teking into account all thege theories and allowing to calculate the disper-
sion power in the cases cf the anisotropic and igotropic turbulence. This
generalized theory enables him to examine the dependence of the stray field
(a% the locus of reception) upon the correlation function of turbulent non-
nomogeneities, upon the @idth of their energy spe ctrum and upon the law go-
verning the decreasée in their intensities with altitude. In the development
of his generalized theorys the aguthor uses the formula giving the ratio of
the dissipated power to the power in free space, and the generalized corre-
1ation function deduced by him in previous articles ("Radiotekhnika i Elek-
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tronika™, No. 1, 1959, and nElektrosvyaz'", No. 8, 1958). He also refers to
the works of Crain (Proc. IRE, No. 10, 1955), of Crain, Straiton, Rosenberg
(Trans. IRE, Oct. 1953) and of Jogephson and Carlgon. It was shown in these
works that the dependence of (KESZ on the altitude is not constant [(AQ_SZ
being the fluctuationaintensity of the dielectric pernittivity of the tropo-
sphere]. gince it is interesting to study the effect of this dependence
upon the dispersion povwer end the losses in antenna qmplification, the au-
thor, after assuming that

@2 =& ()

where ¢ is the coefficient of proportionality Lvalue of Qﬁs)z at 1 km alti-
tude Lrum the Earth's surface], ¥ the altitude over the Earth's surface and
» an arbitrary exponent, substitutes IAESZ and the generalized correlation

function into the expression giving the dispersion power, where also appears
a factor ¥ determining the dependence of the dispersion power on the direc-
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tivity of the transmitting oF tpe receiving antenna. FoOT non-directional
gntennae, ¥ 1% equal to 1, gnd it becomes much smaller than 1 when the di-
rectivity increases. The reciprecal of ™ determines the losses in amplifi=-
cation, cccurring with.kighly directional antennae. The author analyses the
fomulae thus obtained by him for the dispersion pqwer_and for the losses in
antenna amplification. This analy=zis allows him to reach several conclu-
gions regsarding the dependence of the dispersxdn’power and of the losses
upon the characteristics cf the turbulent atmosphere. I+ also enables him
to compare his results with theee ottained by other dissipation theories.
The resulis obtainei by him are confirmed by experimental data. Here are
some of his egsential cornclusionses 1) Trhe form of the correlation function J(
of the dielectric permittivity of the troposphere and the width of its ener-
gy spectrum affect the dependence of the dispersion power upon the distance,
the wavelength, the extent of the turbulent non-homogeneities and some other
parameters. For a sharper drcp of the correlation function and for a wider
spectrum of non~homogeneities, the dependence of the dispersion power on the
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above enumerated paramsters 1s less pronounced, and vice versa. 2) The cha-
racter of the variations of the gstray field (a% the locus of reception) also
depends on the variation of the fluctuation-intengity of the permittivity of
- the troposphere with altitude. The more rapid the drop of this intensity,
the more rapid will be the decr=ase of the digpersion power with distance.
3) Under conditions of anisotropic turbulence, the dependence of the dis-
persion power on the various parameters does not change. 4) The magnitude
of the losses in antenna amplification is affected by the form of the corre-
lation function of the perrittivity of air, by the width of its energy spec-
trum, and also by the character of the variations of iA&iz with altitude and
by the degree of anisotropy of the turbulent non-homogeneities. Formulae
expressing the dispersion power for different values of n and p (p being the
index of the generalized function in the rectangular system of coordinates
in the case of isetropic turbulence and non-directional antennae are given
in a table. There are 3 figures, 1 table and 5 references, 2 Soviet and 3
American or British.
SUBMITTED: January 6, 1960
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{Calculation of poser Dilssipation in pistant Tropo-

spherlie P-npagutlon of U1t rashort waves, Elektrosvyaz',
1958, 3, 15), wheve Cho cotelunion wasd reached that
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nondirectional anbennas respectively; F (@ a v)

is coefficlent depending on the dlirectivity, and equals
1 for nondirectional antennas, put 18 gmaller than

1 for sharply dlrectional antennas; d’h’ v

pepresent the angular width of directivity diagrams
in novizontal and vertical planes respectively. A

peciprocal of F (Q a.,) determines losses of
antenna amplification L. PRigure 1 ghows the general
pelatlon between L and o a ., where P, 1is

one-half of zero dissipation angle. In area Ia
horizontal directivity has 2 greateé influence OO
amplificatlon losses, while in area 11 the verbical
directivity 1is determining. The character of this
depsndence 15 easlly determinable'fvom.physics,of
scabbered propagation of ultrashort wWaves. Fov
first approximated evaluatlions, kg, (l) can ne
replaced by & silmpler expression
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where K 18 coefflelent taking reflection from %h
earth 1nto account; O 18 seattering coefficlen
d 1s distance between sender and recelver; V is
gecatber volume. The effective volume of trepospherlc

scattering Vgopps following bthe quadrablc law of
decreasing innomogeneous intensitles with increasing

height, 18 2 grlangular prism as shown in Filg. 2,
a and b. The dimensions of Veff are

2
£~
'

d 1 dr
Id.:“:—-" [w"_‘ddlf‘"““'-
2 3 ”eff

\ a2 1 dv
T / R
b o

3

18 effective earth radlus. consequently

where R
eff
i nondirectional antennas iz

the dissipation power O
P _ L g, o %)
}) ,'-2 -
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Formulas for pover calculation taking EqQ. (2) and

Fig. 2 1into consideratlion are

‘ P, P, 3 a, ay ] ‘
Py D hlp—2{t—-—=
Pog Pes 4 vo[ (i %)] (0.5?‘,.<av<vv. 0<°h<?h)' (5)
ﬁ' = -Pi—‘- ._3._ ah av 1 . 3 ' '
d W (0 <a,<05%. 0<ap< - ®)

Pg Fpgts, T\%

From Egs. (5) and (6) 1t may be seen that in the area
0'5,LPV L a,y < c.'Dv the horizontal directivity
more strongly influences the losses of amplification
(corresponds to area I in Fig. 1), while for

oKL a V< 0.5 <Pv, the vertical directivity 1s

governing (area II 1n Fig. 1). At present all prac-
tical communication systems based on tropospheric
scattering operate 1n area I of Flg. 1, wherefore "1t
card 6/7 is of importance to use antennas with greater vertical

‘.
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directivity. Finally the author refutes mathem?nigally
the opinion of M. A. Yevdoklmov {this Journ?l, %?tﬁ
4,8, 1409), who presented different conclusions vfhere
regard to the required directivity of antennas.

are 2 figures; and 7 Sovietb references.

SUBMITTED: September 26, 1959
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AUTHOR: Prosin, A. V., Member of the Society
TITLE: Cross Distortigng Occurring in Scattered Propagatio;%o%

Tltrashort Wavesbin Multichannel 3

With Frequency Modulation \
PERIODICAL: Radiotekhnika, 1960, Vol. 15, No. 8, pp. >-12
TEXT: On the basis of the theory of scattering of radio waves on
turbulent inhomogeneities of the dielectric constants of air, a method of
calculating the cross distortions in multichannel systems with frequency

modulation was developed in this paper. On the basis of this method a
relationship was observed between the power of transient noise and the
parameters of the systems of tropospheric scattering. For determining the
power of cross noise due to multiwire propagation of ultrashort waves the
method of correlation analysis (Refs. 1,2) was used here. In this method
formula (9) is obtained for the psophometric power of transient noise,
formula (10) for the energy gpectrum, and formula (11) for the correlation

cara 1/4 DeysTv L gy CALN Nomchus — Terpnitheskoga CxsheNes]in
RAdIoTERIWILS /' E/EXTRe S VYRZY i AT Popovtt
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Propagation of Ultrashort Waves in B012/B067

Multichannel Communication Systems With
Frequency Modulation

function. The correlafion function of cross noise is studied, and
equations (24) and (25) are derived as initial formulas for determining it.
Together with formulas (9) and (10) these equations represent, in a
general form, the dependence of transition distortions on the statistical
characteristics of the turbulent troposphere and multichannel communica-
tion, as well as on the parameters of the system of tropospheric
scattering. Since, in the general case, formulas (10), (24), and (25) can
only be solved by numerical integration the power of cross noise is
determined here only for the most interesting case of the systems of
tropospheric scattering. Formula (49) for the psophometric power of cross
noise is given for an exact solution, and formula (50) gives an
approximate solution. On the basis of the investigation carried out the
following is concluded: To reduce cross noise, antennas should be used
with higher directivity in the vertical plane and a lower one in the
horizontal plane. An intensification of directivity of antennas
essentially reduces the transient noise only for a<0.75

Card 2/4
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Multichannel Communication Systems With
Frequency Modulation s

(a = %2 , where ¢, = 0.5 85, and 8, is the zero scattering angle (¥Fig. 1))
0
For a »>0.75, nondirectional antennas may be used from the point of view of
cross noise. Cross noise increases rapidly with increasing length of
traces and inereasing number of transmission channels., The statistical
characteristics of the troposphere influence cross noise. The more
smoothly the correlation function of turbulent inhomogeneities declines,
and the narrower the spectrum of such inhomogeneities, the smaller are the
distortions. The more rapidly (Ae)?2 decreases with height, the smaller
are the distortions. Oe is the deviation-of the dielectric constants from
their mean value in the corresponding point of space. The use of different
kinds of fading-reducing reception with an addition of signals makes it
possible to reduce the power of cross noise to one-half. In a transmission
from more than 120 channels over distances of more than 300 km it is very
difficult to fulfill the recommendations given by the MKKR (International

Card 3/4
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Multichannel Communication Systems With
Frequency Modulation

Consultative Commission on Radio Communications) (Ref. 12) even by using ,
fading-reducing reception and pencil-beam antennas. Yt is pointed out that

the results of the present paper are in agreement with those of paper

(Ref. 9) as to quality and order of magnitude. Recommendations are given

for a more accurate determination of the cross distortions. There are 8
figures and 13 Soviet references.

SUBMITTED: December 14, 1959
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AUTHOR Prosin, A.V.
TITLE: Calculation of the interchannel noise power in long-

distance tropospheric propagation systems
PERIODICAL: Radiotekhnika i elektronika, Vol.6, No.1,1961, pp. 14-24

TEXT ! The article constitutes an extension of the author's
previous work (Ref.1), determining the interchannel distortion
arising in scatter-propagation systems with frequency modulation
due to the presence at the point of reception of a constant and
scattered field, with relatively small delay of the constant wave.
The analysis assumes the correlation functions for turbulent
inhomogeneous air introduced in the author's previous work (Ref.2).
The following conclusions are arrived at. (1) In multichannel
communication lines using frequency modulation and frequency-
division of channels, with tropospheric scatter propagation of

UHF, the maximum interchannel noise occurs with scattering of the
radio waves on turbulent tropospheric inhomogeneities. with this
propagation mechanism the interchannel neise increases very rapidly
with increase of half length. (2) The presence at the point of

card 1/2

APPROV :
ED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001343310006-0"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001343310006-0

SEERUSEETI Rt 8 R RIS

L s Nl T
pgey ra = -

21426

$/109/61/006/001/003/023
E140/E163

Calculation of the interchannel noise power in long-distance
tropospheric propagation systems

reception of a constant field component in addition to the
scattered field with relatively low time delay increases the
magnitude of inter-channel distortion. Therefore, to have a
more exact quantitative idea of the interchannel noise power, it
is necessary to have exhaustive experimental data on the statis-
tical characteristics of the troposphere - data on the
correlation function of turbulent inhomogeneities of the
dielectric constant of the air, the scale of these turbulent
inhomogeneities, the variation of intensity of inhomogeneities

with height, etc. There are 4 figures, 1 table and 8 Soviet
references,

SUBMITTED: July 16, 1960
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stant and a random diffused field. Let the amplitudes qf slgrala ¢
- ot TregnRaciee il =23 T o> sevlsly Yhe generalized Rayleigh distribu~
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) . where u, and u l’ and Uy, and U02 are amplitudes of ‘cotal and con-

stdnt signals at fregquencies fl and f2 respectively; d - disper-

A51on of orthogonal components of random field vector; R2 = R _ ,
T+ R 147 R13 and Rl4 - correlation coeffioients of orthogonil compo-; . ; .
nents of the random field vector Ey = 1; g, = 2 for m >0y I A <

" Bessel function of the m-th order of the imaginary argument. The oo
- analysis is restricted -to the case when Uy = u02 = Uge- The proba-}_

bility distribution. function is found next for the ratio of two R
amplitudes, the distribution of which satisfies Eq. (1). The pro- -
bability density W (ul, K ) where Kl = u2/ 1 is determined first.

! Afiter changing variables ul, U, for new variables ul, kl the Jaco-
bean of the transformation is equal to u;. Then the two. dimensional
differential function 6f distribution of quantities u,, kl is ‘

. Card 2/5 o
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W (s, kx)-?-—“—]g)— T I-RY , SOERY

w -’ Ru’kl v uglty " uu];rul B
X Z tm I [a*u-—nv]’m[au+u)]’m{a°u+n>]'

Integral

-at _ éal" (1.5)
S o TP Wt = AT R

is obtained and subéequently
' - %, (1 — RY)

Wy (k) = 8-

s (ra 2."1,) ]

—_——— .
The probability is found next for the occurrence that, the ratios
of amplitudes k; = uy/uy L K or k, = u /1,12 &K, vhere K <1, an
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assumed ratio of amplitudes. Differentlial .distribution functions -

of quantities k and. k2 are equal. Hence taking into account the im-‘ a6
" possibility of simulta.neous occurrence of kl and k2

co [+ - -] od (2] - .
| v _ P,(k<K)-=2(1- S =y SIS D -1y Amm . (16) s
5o . . Mmweg Ke=Q ja=gn=mQ sy T / - ‘4.7
- N n‘ bam), (m kA T2 2m A2k L4 n) (1 +-m Ak 1 4 a) : ot
g klllnl:ll‘(m+k+i)[‘(m+l+1)I‘(m+n+1)(m+k+n—n)! S :
X [ — (4 — Key—(rm+htite)

- © is derived For communication lines with very distant in‘termediate _
stations the magnitude of 2z is often z <1 which corresponds.e.g. “_,?{)
to Y < 1 and R>0.7. If so the expression (16) simplifies to the - -

~form of Lo

‘ , - —

—8 1—K* : (17 ) EE

A< =e © )[ VI + Ky~ RK’] 5
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- According to I.A. Gusyatinskiy (Ref. 2 Iskazheniya signala pri ..
rasprostranenii UKV za predelami pryamoy vidimosti (Distortion of
Signal with Beyond the Horizon UHF Propagation) Sb. Trudov. N11
MS SSSR, 1959, 1, 15, 15) for z <« 1. The correspondence between R

i and the coefficient of frequency correlation of the signal anplitu-'
des is determined by . .

——

Ra-r'(A/)“R"-’."naml)'-’% - . | (18)' ) 7 ES:

“in which Ra(llf) - the coefficient of frequency correlation of sig-/

nal amplitudes in the presence of a random component of the fiéld ;
at the receiving end. The complete expression. for Af2 and analy- ., ‘7

sis of i1ts parameters are given in A.V.! Prosin (Ref. 4: K raschetu
. moshchnestl perekrestnykn shumov v sistemakh dal'ney svyazi (Eva-
~luation of Cross-Over Noise Power ‘in Long Distance Communicatiof), : g
Ratiotekhnika 1 elektronike, 1961, 6, 1, 14). There are 1 figure @ .
and 4 Soviet-bloc references. - : : .
SUBMITTED: March 27, 1961 : A
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~ AUTHOR: Prosin, A.V.
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TITLE:s Evaluating the reliability of tropospheric communica-

tion systems with correlated fadings

PERIODICAL: Radiotekhnika i elektroﬁika, v. 6, no. 9, 1961,
, . " 1578 - 1580

TEXT: In the present article, the author determines the reliabili-
1ty of a long-distance communication system with two diversity sig-
nal receptions. He assumes that there exists at the receiving end
both the constant and dispersed field and that fadings at different
channels of diversity reception are correlated. According to

o = (1 - 5,) 100 %, (1) )

Sy f? “?W (ug v, -« ,u,,)du;.du. Un. (2)
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1t is then sufficient to determine a two-dimensional integral dis- .
- tribution function :
, Yl uglu T T ;

Sn=% SPWI(H‘, us) duydus, . (3) :
- ° 0o . 4

",_in which the differential function of distribution is given by

= T "‘“iéflz~4u*l4u e
uguy uytuptigy o1%02R
m‘Q: e A X

.ul and “2' u01. u02 - corresponding amplitudea of the overall and

: constant signals appearing the first and second diversity receptim
channel respectively; o2 - dispersion of orthogonal components of
random signal vectors; R2 = R213 + R214; R,5 and Ry, - the correla-

tion coefficients of orthogonal components of the random field vec-
Card 2/7
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tor; Eo = 13 €n = 2 for m >0 Im - the Bessel function of the m-th
. order of imaginary argument. Only the practiecal important case Uy, =
= {102 = U, is considered. The approximate solution of Bq. (3) is

found first. First the Bessel functions of an imaginary argument
a8 a series .

n+2k

1o = meﬁ() : (5)

" is aubatituted into Eq. (4) where T‘ -~ the gamma-function. Hence

; u © o e, A
S1=(— R Z Zl‘(k+1)l‘(m+l:+i)’ X ®) (6)

T(mA4-k4141) Pm4k+nt1)
[2 T+ HT(m H+i)’" (""m)][z f(n+1)r(m+n+i)' '("""')]

is obtained. ‘in which I(u, ) - pa.rtial gamma function,

a card 3/1
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Evaluating the reliability of ... D201/D
/ __”E. w o e, AT K .
Si=(—RYe =8 3 5 TEFDT@mrkEy " % (15)

m:=0 k=0

P st 1 pf,

P P+ m+147)

o

L Sp= (1 — RY 3 IR (u, p)]2. (16)

. e —— et e et b ——

are derived and particular cases resulting from Eq. (15) follow.
It is stated that with a random field at the receiving end, the re-
liability of a two-signal diversity system depends upon the corre-
‘lation coefficient between the two signals, significantly only
- when R > 0.6. It follows that in practice very often z <:.1l. For z
<21 from Eq. (6)
T N L e : S ' ’ T——

/2: o -
Sy=e m{(i—ﬂ‘)zﬂ“l (1, pi) I (us, P:)} . (25)
[EUSp— k= :

e X

D S ot
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”Analysia of the expressions given by the author including (25) and

' “,Evaluating the reliability of ... D201,/D302 :
J:f?can be obtained. For u, = u, =u |
~ | 1 2 | t
8y = o {(1 -89 > [R¥T (u, p)]z}. ' (26) :

| b= |

|

" versity reception is materially increased with increase of the pow-

* er of constant signal with respect to that of the random signal.
© The least reliability is obtained when at the receiving end there
. exists only the random field components. The increase of the corre-

lation coefficient between the diversity signals considerably de-

‘creases the. reliability of communication. There are 3 references:

1 Soviet~bloc and 2 non-Soviet-bloc. The references to the English-
language publications read ss follows: N.A. Huttly, Use of the te~-

trachoric cross-correlation in hypotheses concerning auto correla-

cara 6/7 | | - X
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AUTHOR: - Prosin, A.V.

TITLE: Transition noise in a two-beam propagation of radio-

waves

PERIUDICAL: Radiotekhnika i elektronika, v. 6, no. 11, 1961,
1932 - 1936

TEXT: The sifgnal at the receiving gnd of a VHF tropospheric pro- Vt/
pagation system is a superimposition of two or more waves having
different amplitudes and phases. This effect is due to m@giti-path
bropagation and in FM and frequency compression communication 1i-
nes, this effect leads to transition noise in comm§mication chan-
nels. In the present short coummunication the author presents a ge~
neraiized procedure of evaluating noise, occuring in a two~-path
propagation of waves for a special casge when the triifiiker fre-
quency is automatically tuned to the optimum operating point at
the phase characteristic of a tWb-beam channel. S.V. Borodich {Ref.
1: Electrosvyaz, 1956, 1, 10) has shown that the psophometric POW—

Card 1/5
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er P, of transition noise, due to the non~linearity of phase cha-
racteristic of a four-pole in a telephony channel at a point with
zero reference level is given by

2
AF KX 5
P o= 109 Acffg- M'.; ° 6?§Awge6bavy3(ﬁ9 0)+...ncm (10) Vr‘

in which the phase characteristiec is Woroximated by the polynomial
o8

(A w) = Py + ° lA w + Qzsz + -293Aw3 +ooet c,onAwnh. (4)

Using Eq. (10) and the expressions for phase distortions, the equa-
tion for ev uating transition distortion for a two~beam propaga-
tion is obtalned as

2
9 .2 2 OARK
107 k(1 - k 6 6 {
Pom = S _(_i_j 721_?.& .Q,g rddwge boy y3(ﬂ9 )to.. {11)

Here /F, - bandwidth of the telephone channel; Kp - psophometric
Card 2/5
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coefficient (Kc = 0.75 at AF, = 3.1 Ke/s); AF = F, = F, - the
bandwidth of all channels; F2 and Fl —~ the upper and lower limiting
frequencies of the multi-channel communication .Qc = 2.'-th; ch =
231‘1' ; Af - the effective frequency deviation per channel; b

difference in nepers between the level of measurement of a singé Lo
channel (according to CCIF b = - 1,72 + 0.5 1n N, where N - num- l/f/

ber of telephone channels y; (ﬁ, d) - a certain factor determined

from graphs in fig. 5.2 of (Rei. 2: Inzhenerno-tekhnicheskiy spra-
vochnik po elekitrosvyazi, VII, Radioreleynyye 1inii, Svyaz'izdat,
1956). In real VHF communication systems the magnitude of time de- o

lay does not exceed fractions of microsecond. ('1: - relative delay
time between the two beams) and thus T4 satisfies easily the condi-~
tion of

e Qs =<1, | (12)

‘where Ipe - the effective modulation index. The analysis of Eq.
Card 3/5 :
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(11) shows that the maximum value of transition noise occurs in a-
channel with frequency Q = .(“2. For k = 0 and k = 1 there will be
no noise, Maximunm dlstortion occurs for k = 2 =3, The mean value
of noise P ay Vas evaluated, assuming that P varies in the same

manner as k and '1:.j and may thus be considered also as a random sta-

tionay process. The value of this average noise power Pn av is deri-
ved as

lv‘o:_“). Af«K’n— 2. Aw S(Bg a)if k'(i—k)’ Y’Lﬁx
vay 317 TER PO O | e e (2

4 (17)

T\ AFK2 -
X dkd (,—L) = 1P —%.—-Pn'mum Sonys (8, o).
4 - Y /.
An example of transition evaluation is given. The multdchanne) 8y 8-
tem has: N = 240, A P, = 3.1 kc/s; K, = 0.75, AF = 1052-60 ke/s,

Fy = 1052 ke/s; b av = 1, Tam = 02 usec, Vs (By @) = 0.4%. Fronm Eq.

(17) P

sav
Card 4/5

= 200 ],1;1 Watt., In the appendix the derivation is given
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for the distribution function of a quotient of two variable random
qQuanvities, obeying the Rayleigh Law with parameters o, and ob as

required (or obtaining the expression for the average noige power).,
There are 3 figuree and 2 Soviet-bloc references,

SUBMITTED: June 20, 1961
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the BESM-2 machine,

version of codes.

recording of such si

to its level, which, in turn,

tape. The use of a memory all

nals with the help of this unit. The unit performs recordings at two

8peeds, and records signals in the bi ber system, The block dia-
The unit was used to analyze the

radio signals. The authors ob-
tained one- lity distributions of instantane-
ous signal values, as well as correlation functions, cross-correlation
coefficients, mean fading rates, etc, # universal program worked out
for calculating the statistical characteristics of 8ignals, enabled the
authors to determin
of calculations.
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Accumilation of noilses and fading in single-~bend radio relay
lines. 'Radiotekhnika 16 no,8:3-5 Ag '61, (MIRA 14:7)

1., Deystvitel'nyye chleny Nauchno-tekhnicheskogo obshchestva
radiotekhniki 1 elektrosvyazi.

(Radio relay systems-—-Noise)
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: ;ORG. Scientific and Technical Society of Radio Engineermg and Electro- .
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TI'I'LE. Digitalucomputer simulation of a multipath channel with long-dxstance
{UHF wgg v

%‘SOURCE Radiotekhnika. v. 21, no. 2, 1966, 2- 11

TOPIC TAGS. . UHF wave propagation, multipath communication, .computer
simulation digital computer, tropoepheric radio wave, communication channel

ABSTRACT. The development of a discrete ma.themttcal simulator of the tropo~ |
-ispheric channel is reported. The simulator permits reproducing random N
-icharacteristics of such a channel which may be useful in planning multipath radio~
communication lines. The simulator déscribes a fluctuating quadripole whose :
_random amplitude-frequency and phase-frequency characteristics are atatistically

4.C4axs1_.‘1/z I S R -'UQQL'_QZ__I'_._Q:,Z__I‘.,;]Q; R B -
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tropospheric. channel. :The received signal, asa . -

;tﬁstxi_bixja;ﬁbﬁ‘jdf."mixiy random-amplitude, ’:and'dm-'phas‘e waves, is described by:

: . C S w77 From thig formula, a complex transfer factor
() = Bd‘(oglot!fﬁ,‘u_ﬂ: p

x(f).: of the quadripole!1s derived. Physically, the|
ke .+ %% ' ‘recelved signal comprises these three. ’
T e - components: coherent scatter, reflection from B
‘various layers,_ and incoherent scatter. The average period of variation of the :
coherent scatter is assumed to be 1.5—~2 hrg ar langeri of the reQection, 2—312 )
mmin; of the lacaherent gcatter, from a fraction to a few seconds. A simplitied
scheme ‘of the machine algorithm of the tropospheric-channel simulator-is shown,
Simulated arhplitude-frequen‘cy and phase-frequency characteristics ‘and also group
delay time determined for a 300-km 1000~Mc line agreed almost exactly with the
experimental character{stics measured on such a line. -Orig. art. has: 6 figures, |

|33 formulas, and 1 table. - e N
SUB COD. 9SUBMDATE15May64/0RIGREF004
D..'
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' Upper tropospheric propagation‘\ot Wtrashort radio waves (Dal’neoye
tropoofernoye racprostraneniye ul'trakorotkikh radiovoln Moscow,

Izd-vo "Sovetskoye radio”, 1965, 4ly p. illus,, biblio, 4000
copies printed, '

]
-] POPIC TAGS: radio wave propagation, tropoapheric radio wave, radio

s communication, space communication,tropospheric scatter communicate .
4\ ion, signal processing, signal distortion, field theory .

PURPOSE AND COVERAGE: This monograph is intended for specialiots

working in the field of radiowave propagation, deasigners of longe
distance radio communication systems, and teachers and students of
the advanced courses in schools of higher technical education, . The ’
monograph contains, for the most part, .heretofore. unpublished
rosults of Soviet experimental and theoretical investigations in the
field of long-distance tropospheric ultrashortwave propagation,
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